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The guinea pig sera obtained 2 weeks after I-fluoro-
2,4-dinitrobenzene sensitization had ability to suppress 
elicitation of contact sensitivity when transferred intra-
venously into contact sensitized guinea pigs. The activity 
was found only in the sera obtained 2 weeks after the 
sensitization, whereas the sera obtained 1 and 3 weeks 
after the sensitization had no effect on contact sensitiv-
ity. Pretreatment of cyclophosphamide abolished the 
generation of the suppressive factor. The suppressive 
factor was hapten-specific. It was eluted from a 8epha-
dex G-150 column into 78 y-globulin fraction and from 
DEAE ion exchange cellulose column into IgGl fraction. 
The suppressive activity was absorbed on a dinitrophen-
ylated bovine gamma globulin 8epharose 4B column and 
was eluted by either acidic buffered solution or dinitro-
phenol from the affinity column. It was absorbed by 
anti guinea pig IgG 1-8epharose and not by antiguinea 
pig IgG2-8epharose. Therefore, the suppressive activity 
found in the sera of I-fluoro-2,4-dinitrobenzene sensi-
tized guinea pigs was attributed to IgGl antihapten an-
tibody. 
Contact sensitivity is known to be an expression of T lym-
phocyte activities. The topical application of contact sensitizing 
agents, such as dinitrofluorobenzene (DNFB) or picryld .. Joride 
(TNCB), induces effector T cell, suppressor T and B cells as 
well as helper T cell for hapten specific antibody response 
[1,2]. It appears that the hapten-induced inflammatory reaction 
results from combinations of different activities of these lym-
phocytes. 
The suppressor T cells are known to act both on the efferent 
and afferent arc of contact sensitivity [3-11], and they generate 
soluble factors which act on the efferent arc [3,4,6]' The sup-
pressor B cells act only on the efferent arc [12-16]. However, 
the soluble factors of the suppressor B cells have not yet been 
demonstrated . It is likely that the soluble factors including 
antihapten antibodies derived from those activated lympho-
cytes circulate in the sensitized animals so that they modify the 
hapten-induced inflammatory reaction. 
Animals, when sensitized with contact sensitizing agents, 
show the maximal skin reactivity on 5th to 7th days after the 
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sensitization and declining reactivity thereafter. The reduction 
of skin reactivity may be caused by the activity of both sup-
pressor T and B lymphocytes. In this report, therefore, experi-
ments were designed to analyze any humoral factors which 
affect the skin reactivity of the sensitized animals. IgG 1 anti-
hapten antibody which appeared in the sera of 2 weeks sensi-
tization had a bility to depress contact sensitivity. The antibody 
was detected only after the peak of the immune response and 
seemed to be responsible for the depression of contact sensitiv-
ity seen 2 weeks after sensitization. 
MATERIALS AND METHODS 
Animals 
Outbred Hartley female guinea pigs weighing 300-400 gm were used 
throughout the experiment. They were fed with pelleted food and water 
ad libitum. 
R ea.gents 
l-Chloro-2 ,4-dinitl'obenzene (DNCB), I -fluoro .. 2, 4-dinitrobenzene 
(DNFB) and dinitrobenzene sulfonate were purchased from Nakarai 
Chemicals Co., Kyoto. l-Chloro-2 ,4,6-trinitrobenzel1e (TNCB) was 
obtained from Tokyo Chem. Co., Ltd. , Tokyo. 4-Ethoxymethylene-2_ 
phenyloxazolone (oxazolone, Ox) was obtained from Sigma Chem. Co. 
Dinitrophenylated bovine y-globulin (DNP-BGG) was prepru'ed by the 
method described by Little and Eisen [17]. Cyclophosphamide (CY) 
was a gift of Shionogi Phru'maceutical Co., Osaka. It was dissolved in 
distilled water at the concentra tion of 100 mg/ ml. 300 mg/ kg of CY 
was injected into an animal intraperitoneaUy 3 days before sensitization. 
Sensitization of Guinea. Pigs 
Guinea pigs were sensitized with a topical app lication of 0.025 ml of 
10% DNFB, 3% TNCB in acetone or 0.025 ml of 3% Ox in ethanol. A 
week later they were tested with 0.025 ml of 0.1% DNCB, 0.1% TNCB 
acetone solution or 0.2% Ox in ethanol, respectively. The animals which 
showed positive skin test of 2.0 reaction (see serum transfer) were used 
as recipients of the serum transfer. At the same t ime, the anima ls wi th 
positive skin tests were bled 1 day after the test and the sera obtained 
were donated as the immune sera of one week sensitization. They were 
skin-tested again at either 2 or 3 weeks after the sensit ization. The 
animals which showed reduced skin reaction as compru'ed with that of 
the 1st skin test were bled and the sera obtained were used as the 
immune sera of 2 weeks or 3 weeks sensitization, respectively. 
Serum Transfer 
The contact sensitized guinea pigs received 3 ml of the immune sera 
intravenously 1 day after the fU'st skin test. They were skin tested aga in 
by dropping 0.025 ml of 0.1% DNCB solu tion on their shaved flank skin 
one hour after the serum injection. The tests were read 24 hI' later and 
evaluated as follows [18]: no reaction, 0; some red spots in the tested 
ru'ea, 0.5; slight reddening, 1.0; marked reddening and slight swelling, 
2.0; mru'ked reddening and marked swelling, 3.0. The chromatographed 
fractions equivalent to 3 ml of original sera were also injected in t rave-
nously· into the contact sensitized animals. 
Gel Filtration of the Immune Sera 
T en ml of the immune sera were treated with 34% saturated a m-
monium sulfate at 4°C. The resultant precipitate was dissolved in 0.0] 
M phosphate, 0.15 M NaCl, pH 7.4 (7.4-PBS) and applied to a Sephadex 
G-150 column (3 x 76 cm) equilibrated with 7.4-PBS. The efflu ent was 
collected and pooled. The pooled fractions were concentrated to the 
original volume of the app lied sera and 3 ml of the fractions were 
injected into the recipients. 
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TABLE 1. S uppres.sion of contact sensitivity by immune sera 
Anti-DNP tiler 
Sera injected (weeks) 
PCA PHA 
DNFB immune (l w.) 0 x32 
(2 w.) x8 x512 
(3w.) 0 x128 
TNCB immune (2 w.) ND ND 
Ox immune (2 w.) ND ND 
Nonimmune 0 0 
Recipients 
































Guinea pigs were sensitized wi th DNFB, TNCB, or Ox. They were bled 1-3 weeks after sensitization. Three ml of the sera were inj ected 
intravenously into a recipient animal (skin reaction score, 2.0). The recipient was skin tested one hour after the injection. The reaction was read 
24 hr later. 
" Number of an imals with positive skin test stronger than score l.O/ Number of recipients. 
" Sum of skin reactivity score after serum transfer was divided by number of recipients. 
TABLE II. Effect of cyclopho(jJJhamide on generation of suppressive 
factor 
Serum donor Pretreatm ent Recipients Positive (Mean of donor skin tesl score) 
DNFB sensi- DNFB sensi- 0/14 (0.18) 
tized t ized 
DNFB sensi- CY 300 mg/ kg DNFB sensi- 5/5 (2.0) 
tized tized 
N onsensi tized DNFB sensi- 10/ 10 (2.0) 
tized 
DNFB sensi- CY + DNFB 5/5 (2.6) 
t ized sensitized" 
Guinea pigs were treated with intraperitoneal injection of CY (300 
mg/kg) 3 days before sensitization. They were bled at 2 weeks after 
sensitization. Three ml of the sera were injected into a DNFB sensitized 
guinea pig. For skin test see footnote of Table I. 
" The recipients were sensitized with DNFB after pretreatment with 
300 mg/ kg of CY. Their skin reactivity score were 3.0. 
DEAE Cellulose Chromatography of the Immune Sera 
The immune sera were chromatographed on DEAE cellulose accord-
ing to the method described by Oliveira et al [19]. Briefly, the sera were 
precipitated by treatment with 34% saturated ammonium sulfate. After 
dialysis against 0.005 M phosphate buffer (PB), pH 8.0, the precipitate 
was applied to a DEAE cellulose column (2 x 10 cm, Whatman DE 32) 
equilibrated with the same buffer. The column was eluted with 0.005 M 
PB, pH 8.0, 0.04 M PB, pH 6.0 and then 0.1 M PB, pH 6.0. The eluate 
was collected and concentrated under negative pressure to the original 
volume of the applied sera. After dialysis against 7.4-PBS, 3 ml of the 
eluate was injected int ravenously into a recipient. 
Antisera to Guinea Pig IgGl and IgG2 
Pooled normal guinea pig sera were treated with 34% saturated 
ammonium sulfate and then chromatographed on DEAE cellulose 
(Whatman DE-32) according to lhe same method as described above 
[19]. In ~rder to prepare the IgG 1 fraction for immunization the fraction 
containing IgGl from the DEAE cellulose column was rechromato-
graphed and then passed through an anti IgG2-Sepharose column (see 
affinity clu-omatography). Rabbits were injected with either IgGl or 
IgG2 in Freund's complete adjuvant (2 mg protein/animal) into 4 
footpads. They were injected again with the same doses of the antigen 
4 weeks la ter and exsanguinated at 10 days after the booster injection. 
Affinity Chromatography 
The affinity columns for DNP-BGG, antiguinea pig IgGl and anti-
guinea pig IgG2 were prepared according to the method described by 
Omen, Ontjes, and Anfinsen [20). Briefly, 15 ml of either 0.2% DNP-
BGG, antiguinea pig IgG1 or antiguinea pig IgG2 were mixed with 15 
ml of cyanogen bromide-activated Sepharose 4B. After stirring at 4°C 
overnight 0.1 M monoethanolamine was added to the mixture to cover 
unreacted sites of the Sepharose. The Sepharose was washed 
thoroughly with 7.4-PBS, 0.05 M glycine-HCI, pH 3.0 or 2 M NaCI, and 
then 7.4-PBS. The immune sera, after treatment of 34% saturated 
ammonium sulfate, were mixed with the Sepharose with constant 
stirring at 4°C overnight. The mixture was poured into a plastic column 
and the fraction passing through the column was collected. The column 
was washed thoroughly with 7.4-PBS and then eluted either with 0.05 
M glycine-HCI, pH 3.0 or with 0.1 M dinitrophenol-O.l M Tris solution 
for the DNP-BGG column and with 2 M NaCI for either antiguinea pig 
IgGl or antiguinea pig IgG2 column. The eluate was dialyzed against 
7.4-PBS, concentrated and then injected into the recipients . 
Titration of Antibody 
Passive cutaneous anaphylaxis (PCA) and passive hemagglutination 
(PHA) were performed to titrate antibody activity in the immune sera. 
The serially diluted sera or the concentrated eluate from the column 
were injected intradermally into nonsensitized guinea pigs. Foux hours 
later l.0 ml of 0.2% DNP-BGG in l.0% Evans Blue (Merk Co., Ltd. ) 
was injected intravenously. Blueing of the skin was assessed 30 min 
later [21]. DNP-BGG coated glutaraldehyde fixed sheep erythrocytes 
were mixed with the serially diluted sera or the eluate to titrate th e 
hemagglutinating antibodies. 
RESULTS 
I. Suppression of Contact Sensitivity by the Immune Sera 
The immune sera obtained 1 week after the sensitization 
showed no suppressive effect on contact sensitivity when pas-
sively transferred into the recipients whose skin reactivity score 
was 2.0. The sera of 2 weeks sensitization showed remarkable 
suppressive effect on DNFB contact sensitivity. All the DNFB 
sensitized guinea pigs which received the immune sera revealed 
reduced or negative skin reactivity to challenge dose of DNCB. 
Five out of 14 animals showed only some red spots in the tested 
area (score 0.5) and the others showed negative skin reaction 
(score 0). However, this suppressive effect was not detected in 
the immune sera of 3 weeks sensitization. The immune sera of 
2 weeks sensitization had no suppressive effect on contact 
sensitivity of the TNCB or Ox sensitized guinea pigs. The 
immune sera obtained from guinea pigs sensitized with either 
TNCB or Ox 2 weeks previously had the same effect on contact 
sensitivity to the corresponding haptens; however, they had no 
effect on DNFB contact sensitivity (Table I). The antibody 
titer in the DNFB immune sera was highest in those from the 
animals of 2 weeks sensitization and the PCA anti DNP anti-
body was found only in those animals. 
2. Effect of Cyclophosphamide on Generation of the 
Suppressive Factor 
In order to examine whether the generation of the factor was 
affected by pretreatment of cyclophosphamide (CY) which 
suppresses maturation of precursor of suppressor B cell [22) as 
well as suppressor T cell [23-25), the guinea pigs were injected 
300 mg/kg of CY intraperitoneally. They were sensitized with 
topical DNFB 3 days later and then exsanguinated 2 weeks 
later. The sera obtained from CY pretreated animals, when 
transferred to DNFB sensitized guinea pigs, showed no effect 
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Tube number . 
Materials injected Fr . l Fr . 2 Normal sera 
Anti DNP titer x 256 x 64 0 
(PHA) 
Positive skin test 4/4 014 20/20 
(Mean score) (2 .0) (0.13 ) ( 2.0) 
FIG 1. Sephadex G-150 gel ftltration of the immune sera. The am-
monium sulfate precipitate of 10 ml immune sera was applied onto a 3 
X 76 cm Sephadex G-150 column. 7.4-PBS was used as the elution 
buffer. The eluate was pooled and concentrated to the original volume 
of the applied sera. Three mI of the fractions were injected to the 
recipient animals. For skin test see footnote of Table I. 
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FIG 2. DEAE cellulose chromatography of the immune sera. The 
ammonium sulfate precipitate of 10 ml immune sera was dialyzed 
against 0.005 M PB, pH 8.0 and applied onto a 2 x 10 cm DE-32 column 
equilibrated with the same buffer. Elution was performed with 0.005 M 
PB, pH 8.0, 0.04 M PB, pH 6.0 and then 0.1 M PB, pH 6.0. 
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The immune sera, when transferred into CY pretreated 
guinea pigs whose skin reactivity score was 3.0, showed only 
slight suppressive effect on the inflammatory reaction (Table 
II) . 
3. Sephadex G-150 Gel Filtration of the Immune Sera 
The suppressive factor was precipitated in ammonium sulfate 
at 34% saturation. The precipitate was dissolved in 7.4-PBS and 
applied to a Sephadex G-150 column. The activity was detected 
only in the second fraction which cOlTesponded to the same 
molecular size as IgG (Fig 1). 
4. DEAE Cellulose Chromatography of the Immune Sera 
The elution proflle of DEAE cellulose chromatography is 
shown in Fig 2. The greatest suppressive activity was eluted in 
fraction III. Although 8 out of 20 recipients showed positive 
skin reaction, average reaction score was reduced from 2.0 to 
0.73. A little activity was found in fraction I. PHA titer and 
PCA titer of these fractions were shown in Table III. Fraction 
III contained both PCA and PHA antibodies while fraction I 
contained no PCA antibody but weak PHA antibody. 
5. Affinity Chromatography of the Immune Sera 
As it has been shown from the chromatographic studies that 
the suppressive factor could be in the IgG1 y-globulin fraction, 
we tried to demonstrate whether the active factor had binding 
sites for DNP residues. The immune sera were applied on a 
DNP-BGG-Sepharose column. The fraction passed the column 
showed no suppressive effect when transfelTed to the recipients. 
The suppressive effect was found in the eluate from the column 
(Table IV). 
6. Absorption of Suppressive Activity by Anti IgGI-Sepharose 
The active immune sera were applied to either anti IgG1- or 
anti IgG2-Sepharose as described above. As shown in Table V, 
the suppressive activity disappeared in the fraction passed 
through the anti IgGl-Sepharose column which contained only 
PHA antihapten antibody. The activity was recovered in the 
eluate from the column. The fraction passed through the anti 
IgG2-Sepharose column retained the activity and the eluate 
from the column had no activity on the recipients. PHA anti-
hapten antibody was removed after the anti IgG2 column and 
the fraction containing only PCA antibody was able to suppress 
contact sensitivity (Table V). 
TABLE IV. Absorption of suppressive activity by DNP-BGG 
Sepharose 
Materia ls in- Anti-DNP Titer Positive (Mean Recipients jected PCA PHA skin test score) 
DNP-BGG 
column 
Passed 0 0 DNFB sensitized 5/5 (1.60) 
Eluate X4 x32 DNFB sensitized 1/ 5 (0.40) 
Immune sera x8 x512 DNFB sensitized 0/ 14 (0.18) 
Nonimmune 0 0 DNFB sensitized 20/ 20 (2.0) 
sera 
TABLE III. Suppression of contact sensitivity by fractions tram DEAE cellu.lose chromatography 
Anti-DNP titer 
(Mean score) Fraction injected 
PCA PHA 
Recipients Positive skin test 
Immune sera Fr. I 0 x16 DNFB sensitized 15/20 (l.08) 
Fr. II 0 0 DNFB sensitized 16/ 16 (1.69) 
Fr. III x8 x64 DNFB sensitized 8/ 20 (0.73) 
Nonimmune sera 0 0 DNFB sensitized 20/ 20 (2.0) 
The immune sera obtained from DNFB sensitized guinea pigs 2 weeks after sensitization were chromatographed on DEAE cellulose ion 
exchange chromatography (Fig 2). The fractions obtained were concentrated to the original volume of the applied sera. Three ml of them were 
injected intravenously into a DNFB sensitized guinea pig. For skin test see footnote of Table 1. 
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TABLE V. Absorption of suppressive activity by anti guin.ea pig JgOl - and Jg02- Seplwrose 
Materials injected 















It was demonstrated in this study that antihapten IgG 1 
antibody suppress th e hapten-induced inflammatory reaction. 
The antibody appeared in th e circulat ion in the animals 2 weeks 
after the sensitization and disappeared 1 week later. It was not 
produced by CY pretreated animals. The suppressive activity 
was not expressed when it was transferred into CY pretreated 
animals. It is specific in activity in that it is able to distinguish 
DNP from TNP or Ox residues. 
In contact sensitivity it is well known that antihapten anti-
body is detected in the sera of contact sensitized animals [1,2]. 
The role of antihapten antibodies has not been discussed until 
recently, alth ough it was expected that th e antibodies play 
som e role in contact sensitivity. Asherson and Loewi [24] re-
ported antibodY .requirement in passive transfer of contact 
sensitivity. They explained that th e antibody was necessary to 
fix antigens at the reaction site long enough for the sensitized 
lymphoid cells to produce a detectable reaction. H ayn es et al 
[25] showed that IgG 1 antihapten antibody can transfer cuta-
neous basophil hypersensitivity in guinea pigs. These antibodies 
played a role in the positive expression of contact sensitivity 
whereas our Ig01 antibody worked on the negative expression 
of contact sensitivity. . 
B cell tolerance proposed by Turk et al [16,26] is one of th e 
negative control m echanism of contact sensit ivity, where B cell 
products, i.e., antibodies, appear to playa role. However, rela -
tionship between B cell tolerance and antihapten antibody 
remains unknown. Crowle and his colleagues [27,28] showed 
th at the humora l antibodies h ave the a bility to inhibit the 
induction -phase of delayed hypersensitivity to nonreplicating 
antigens. The activity was found in IgG 1 antibody of immunized 
guinea pigs [29]. Their findings seem ed equivalent to ours in 
contact sensitivity; however, our IgG 1 antibody worked on the 
efferent arc of contact sensitivity ' which is also the target of 
suppressor B cells. The production of the antihapten antibody 
was suppressed by CY pretreatm ent. CY is known to work on 
suppressor B cells as well as on suppressor T cells to enhance 
delayed hypersensitivity reaction and to suppress antibody 
production with th e amount of CY used in this study [22- 25]. 
It is not easy to explain the relationship between B cell tolerance 
and the antihapten antibody at presen t. Further studies are 
indicated to elucidate the relationship. 
The IgG 1 antihapten antibody was found in th e sera of guinea 
pigs at '2 ' weeks after the sensitization . The animals showed 
reduced skin reactivity as compared wi th that in guinea pigs of 
1 week sensitization_ The reduction of skin r.eactivity could b e 
due to the action of the antibody. However, the antibody 
activi ty was not detected in the animals of 3 weeks sensitization 
which showed reduced skin reactivity. The skin reactivity in 
th e latter case is not easy to explain relative to the absence of 
IgG 1 antihapten antibody; possibly the r eaction is modified by 
oth er factors such as an antireceptor antibody in contact sen-
sitized mice [33] or direct action of suppressor T and B cells. At 
present we believe that the IgG 1 anti hapten antibody is one of 
the responsible factors which depresses the skin reaction seen 
2 weeks after sensitization. 
RecipienLs Positive skin LesL (Mean score) 
DNFB sensitized 5/5 (2.0) 
DNFB sensitized 1/5 (0.7) 
DNFB sensitized 0/5 (O) 
DNFB sensitized 5/5 (2.0) 
DNFB sensitized 0/ 14 (0.18) 
The exact m echanism of action of our IgG 1 antibody is not 
known. However, it may bind to the surface of macro phages or 
lymphocytes through its cytophilic nature and attenuate the 
antigen. The cells involved in the response may be sensitive to 
CY treatment as the antihapten antibody was ine ffective in the 
CY pretreated animals. Work to elucidate the mechanism is 
under study in our laboratory . 
R ecently induction of helper T cells for hapten specific anti-
body r esponse was demonstrated in a contact sensitivity [1 ,2]. 
IgG 1 antihapten antibody is a prerequisite for passive t ransfer 
of cutaneous basophil h ypersensitivity which is thought to be 
a modulated form of contact sensitivity [25]. Our IgG 1 antihap-
ten antibody appears to be in somewhat differen t subclass of 
IgGl antibodies, as it is unable to induce cutaneous basophil 
hypersensitivity when injected into normal guinea pigs (unpub-
lished data). And it may be one of the products of B lympho-
cytes stimulated by the helper T cells. 
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Announcement 
The Department of Dermatology, Baylor College of Medicine, is pleased to announce that the 1980 
winner of the MI'. a nd Mrs. J . N . Taub In ternational Memorial Award for Psoriasis Research is: Irwin M. 
Braverman, M.D. , Professor of Dermatology, Yale University School of Medicine. 
